Dietary macronutrient composition influences tissue trace element accumulation in diabetic Sprague-Dawley rats.
The purpose of the present investigation was to study the role of two potential contributory factors, hyperphagia and alterations in fuel metabolism, on the development of tissue trace element accumulation in the experimentally induced diabetic rat. The role of increased mineral intake associated with diabetic hyperphagia on tissue trace element accumulation was evaluated by feeding control and diabetic rats high-carbohydrate (HC) diets which varied in Zn, Cu, Mn, and Mg concentrations. Diabetic rats were hyperphagic and had lower plasma Mg, and higher liver Zn, Cu, and Mn concentrations than control rats, regardless of dietary mineral intake. In a second study, diabetic hyperphagia was reduced by feeding control and diabetic rats a HC, high-fat (HF), or high-protein (HP) diet; the effects of altering diabetic metabolism on trace element status was studied. Liver Mn and Zn concentrations of diabetic rats fed the HF diet were lower than diabetic rats fed the HC diet and HP diet, and were similar to control rats. Liver Cu concentrations of diabetic rats fed the HF and HP diets were lower than diabetic rats fed the HC diet and were similar to control rats. While diabetic rats, in general, had higher plasma glucagon concentrations and lower percent body fat than control rats, diabetic rats fed the HF diet had similar plasma glucagon and percent body fat to control rats. These data suggest that tissue-specific biochemical needs, such as the need for metals as cofactors for enzymes, rather than hyperphagia per se, may drive the accumulation of trace elements in the diabetic animal.